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HEADINJURIES.

NON-OPERATIVE HEAD INJURIES; DIAG-
NOSIS AND TREATMENT.1
BY T. J. ROBINSON, M.D., TAUNTON, MASS.

Fiust, just what is meant by non-operative?
The term as used here simply means injuries in
which no operation on the skull or its contents is
advisable.
These cases include injuries to the scalp ; cer-

tain injuries to the skull; certain injuries to the
brain ; very often a combination of all throe.
Classified they come under the following heads :

Injuries to the scalp ; certain forms of vertex
fractures ; fractures of the base ; cerebral concus-
sion and contusion ; certain cases of compression ;
certain cases of laceration.

IN.TUltlES TO TUB SCALP.

Tho only question of diagnosis in contusion of
the scalp is in reference to fractures. Effusion of
blood beneath the apoiieurosis may often be ex-
tensive, and sometimes the margin of the effusion
may have such a raised hard feel that it is difficult
to rule out a depressed fracture. Here, when the
diagnosis is doubtful, it is best to make an open
incision.
These injuries are treated simply by cold appli-cations and a suitable compression bandage. If

there is a large hematoma which absorbs veryslowly time will be saved by making an incision
and turning out the clot.
Tho diagnosis of scalp wounds is of 'course ob-

vious. Hero in addition to the general canonsof wound treatment there are certain special
points to bo observed, namely, careful hemostasis ;tho strictest antisepsis ; removal of all bruised
tissues or those whose vitality is at all question-able, and finally the use of drainage if there is
any chance for retention of fluids.

NON-OPBBATIVB FKACTUEES.

Of vertex fractures simple linear fractures only
can bo considered in this class; all comminuted,
depressed or compound fractures call for opera-tion.
The diagnosis of simple linear fracture is not

always easy, especially where there is no wound
of the soft parts. Often the point of injury is
covered by a thick hematoma through which verylittle can be felt. Here it is often well to incise
the parts and feel the exact condition ; this
should always be done if there is reason to sus-
pect a depression.
Where there is an open wound the parts can beinspected and the diagnosis is simple. With the

eye and finger search carefully for fissures or de-
Dressions: do not mistake sutures or Wormian

1 Read before The Massachusetts Medical Society, June 10 and
11,1902.

bones for fractures. Tho important thing is to
allow no depressed fracture to pass for a linear
fracture, as the whole troatment of the case de-
pends on this point.
The treatment of these cases is simple and ex-

pectant : Due attention to any injuries of tho soft
parts ; rest, cold applications to the head, laxatives
and diuretics if necessary, and care in the general
nursing. If subsequent to the injury signs of
compression develop they are probably due to
meningeal hemorrhage and call for immediate
operation.

FRACTUKE8 OF THE «ASE.

The vast majority of fractures of the base of
the skull come in tho category of non-operative
cases, this chiefly from anatomical reasons. The
base of the skull except in certain special places
is not accessible to operation. A class of cases
to be excejited from this rule, however, are those
of fracture of the anterior fossa; these cases, con-
cerning chiefly the orbital plate, are treated on
the same lines as vertex fractures and will not be
considered here.
The diagnosis of basal fractures rests upon

three cardinal signs :

(1) Tho appoarance of ecchymoses beneath tho
skin or mucous membranes due to spread of blood
from the seat of fracture.
(2) The escape of blood, serum or brain sub-

stance from the cavities of the skull.
(3) Disturbance of function along particular

cranial nerves.
Regarding ecchymoses, these may bo early ol-

íate, beneath the skin, the conjunctival or the
covering of tho pharynx. The location corres-

ponds to tho region of fracture ; ecchymosis of
the eye points to the anterior fossa, of the mas-
toid to the middle or posterior fossa, of the cer-
vical region to the posterior fossa. This last
appears only after a few days.
As regards the escape of blood from the skull

bleeding from the ear is the most common ; here
be sure that the blood comes from the inner ear
and not from some wound of the meatus or tym-
panus. Profuse hemorrhago comes only from
fracture.
Escape of serum usually occurs after hemor-

rhage, though it may begin at once. A free and
continuous discharge of serum from the ear be-
ginning soon after injury is pathognomonic of
basal fracture extending through the petrous bone
into the subarachnoid spaces ; sometimes when
the tympanum is not ruptured the fluid, iustead of
escaping by the ear, runs down the Eustachian
tube into the pharynx.
The escape of brain substance is rare and in-

dicative of extensive and fatal injury.In addition to these special symptoms there
will be in almost all cases brain symptoms of con-
tusion or compression in varying degree, all of
which are to be considered in determining the
diagnosis.
The treatment is expectant and symptomatic.As the cases are generally the result of extreme
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violence and are complicated with serious brain
lesions, treatment is often of no avail and all in-
jured parts should be cleaned as thoroughly as

possible; the ear if injured should bo wiped out
and kept plugged with sterile cotton ; these means
to prevent infection of the external parts and its
subsequent spread into the brain : complete rest;
cold to the head ; extreme care in feeding and
regarding bed sores ; attention to bowels and blad-
der. If later in the case symptoms of compres-
sion from hemorrhage or pus appear, operation
may be required provided it is likely that the
cause of the compression can be located and re-
moved.

CKllUliRAL CONCUSSION AND CONTUSION.

In considering the diagnosis of these condi-
tions, the history of the case is important with
reference to the question of injury. If, after an
injury to the head, we have quickly loss of con-
sciousness, partial or complete, pallor, disturb-
ances of vision and hearing, loss of muscular
power, weak pulse and respiration, perhaps vom-
iting, we have a typical picture of what is called
concussion, a condition which is perhaps best re-
garded as one of brain shock. The mild cases of
concussion differ from the severe simply in de-
gree, the effects of the former being quickly over,
those of the latter more lasting.
If the condition of cerebral shock just described

is persistent, the coma profound and lasting, the
pupils dilated and insensible to light, or, if, with
reaction of the pulse and respiration, evidences
of muscular paralysis or spasm appear, the case
is not one of concussion but of contusion. Cases
of concussion and contusion shade into each other
and the only means of differentiation is the se-

verity and persistence of the symptoms.
In cases without history the chief difficulty in

diagnosis is in differentiating between head in-
juries and cases of coma due to other causes,
namely, opium, alcohol, apoplexy, uremia and
diabetes.
In opium poisoning the contracted pupils and

very slow respiration will usually mark the case.
More difficult is the separation from alcoholism,
because head injuries occur so often when per-
sons have been drinking. Absence of alcoholic
smell is of positive value, its presence not. In
alcoholism the coma is not quite so deep, and tem-
perature is usually subnormal, whereas in severe
central cases the coma is absolute, the tempera-
ture elevated.
In apoplexy there is as a rule evidence of pa-

ralysis either of face or extremities, also a normal
or subnormal temperature.
In uremia there is usually edema of some part

of the body and the urine shows characteristic
changes.
In diabetic coma the urine will tell the tale.

Therefore, examine the urine carefully in all
these cases when it is possible. Consider all the
symptoms carefully, and if in doubt wait; time
will clear the matter up. Especially, beware of
mistaking a cerebral lesion for alcoholism.

TREATMENT OF CONCUSSION AND CONTUSION.

For concussion the treatment is simply that of
shock. Rest in bed with the head low ; absolute
quiet; heat to the body and extremities; stimu-
lants, best strychnin subcutaneously ; attention
to scalp wounds, if necessary.
For contusion the foregoing ; also cold appli-

cations to the head. Particular attention should
be paid to the excretions for the prevention of
auto-intoxication. In cases where swallowing is
difficult great care should be used in feeding, as
then cases are very prone to pulmonary complica-tions ; also, the greatest pains should bo taken to
prevent bed sores. After the acute symptoms
have subsided, if persistent mental and motor
changes remain, iodide of potash is said to be of
service.

CEKEBKAL OOMPEESSION.

In many cases of cerebral compression it is verydifficult to draw the line between the operative
and the non-operative cases. The general rule,
" Operate if it is probable that you can find and
remove the compressing cause," is simple in
theory but complicated in practice.
Traumatic compression may be produced in

severalways: (1) By extravasation of blood ; (2)
by depressed fractures; (3) by edema from cir-
culatory changes. The symptoms of general com-
pression are the same whatever the cause. These
are mental disturbances; headache; muscular dis-
turbances; then stupor, deepening into profound
coma, slow pulse and respiration, pupils dilated
and sometimes unequal ; elevation of'temperature;
choked disc ; sometimes convulsions. The symp-
toms of local pressure are various paralyses,hemiplegia, monoplegia or paralyses of different
muscle groups, according to the location of the
compressing cause.

CASES OF COMPBES.S10N FEOM HKM0K1UIAG1Í.

The majority of these cases are due to rupture
of the middle meningeal artery or its branches;
these are operative and do not concern us here.
On the other hand, most oases of cortical or

subdural hemorrhage are non-operative unless the
clot is very large where the indications are the
same as in meningeal hemorrhage. These corti-
cal cases commonly show a mild grade of pressure
symptoms; some mental uncertainty, sleepiness,
and slowing of the pulse; often headache and
loss of memory.
Compression from depressed fracture is opera-

tive. Pressure from edema of the brain is almost
always non-operative. Here the diagnosis is gen-
erally conjectural and the symptoms those of
general compression without localizing signs.
Aside from operation, treatment of these cases

is general and on the lines already laid down.
In cerebral edema venesection may be of ben-

efit by relieving the venous circulation ; also cold
to the head to contract the arteries ; free purga-
tion and diuresis to promote absorption and ex-
cretion.
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OBBBBBAL LACERATIONS.

Lacerations of the brain substance are usually
the result of extreme violence and generally com-
plicated by other factors, such as depressed frac-
tures or hemorrhage. The symptoms are not char-
acteristic, being practically those of contusion,
or if the laceration is accompanied by hemor-
rhage we may have the symptoms of compres-
sion. It is often impossible at the time of injury
to differentiate between cases of laceration and
contusion. Fortunately, the diagnosis is of little
praotioal importance. Later, the case may de-
velop paralysis or contracture of various muscle
groups; also albuminuria or glycosuria, bulbar
paralysis or various disturbances of the special
senses. Results such as these following brain in-
jury would point to a laceration.
The only rule for separating the operative from

the non-operative is here the same as in other
cerebral injuries; if you can locate the lesion and
help it, operate; otherwise, do not. In other
words, without localizing symptoms, treat the
case expectantly.
Treatment is the same as for confusion.
In conclusion, lot me urge the importance of

two things in the treatment of all non-operative
head cases: Extreme and immediate care in the
antiseptic treatment of all wounds and abrasions
of the soft parts of whatever degree ; (2) extreme
care in the feeding and general nursing. By at-
tention to these points can septic and pulmonary
complications bo best avoided, and the patient
given his best chance.

INDICATIONS FOR OPERATION IN HEAD
INJURIES.1

BY EDWIN WELLES DWIGHT, M.D., BOSTON,
Assistant Visiting Surgeon to The Boston City Hospital.
Fou many reasons it is impossible to satis-

factorily and thoroughly treat a subjeot of such
magnitude within the limits that are of necessity
set for the papers read at our annual meetings. It
is particularly difficult in this case because we
have to deal with a subject with which we are
all more or less familiar, and as to the details
of which probably no two of us entirely agree.
The number of head injuries occurring in every
practice is considerable; the number appearing
at a largo hospital is very great. The literature
on the subject is extensive and unsatisfactory,
and so much at variance that it will be impossible
to cover the ground, and perhaps to arrive at any
satisfactory conclusions, without spending much
more time than is at our command.
I shall content myself with drawing certain

conclusions from my own experience, and from
a study of some (550 cases in which a fracture of
the skull was demonstrated, either by autopsy or
operation. It will be impossible to give you all

1 Read before The Massachusetts Medical Society, June 10 and
11, 1902.

the figures upon which these statements are based,
and therefore I shall draw conclusions and state
as facts matters which, although not generally
accepted, are, I believe, proved to be facts by
these figures. In approaching so indefinite a

subject as head injuries, and one upon which
opinions differ so widely, it is wise, I think, for
us to consider for a moment (1) what they are,
(2) what operations are available for their re-
lief, and (8) what evidences may be discovered
on external examination demonstrating a condi-
tion which would justify operation.
When we speak of head injuries it is generally

understood that we mean injuries affecting the
brain, or such injuries as may appear to affect
the brain. The brain being protected from in-
jury by a firm, elastic covering, is not affected by
slight blows which might cause injuries to other
tissues. Tho skull, however, is exposed to vio-
lence in many forms, and injuries to it are very
common. Injuries to the brain itself must occur
either after a fracture of the skull or as a result
of sufficient force applied to it to thoroughly jar
and lacerate its contents without injuring the
skull itself. On account of the form of the skull
fractures do not cause many symptoms and are
not in themselves dangerous to life, the danger
coming in all» cases from injury to, or pressure
upon, the brain.
The brain maybe injured by tearing by foreign

bodies, by detached or depressed portions of the
skull or by hemorrhage into its substance; or it
may be sufficiently compressed to cause death or
serious symptoms by depressed fragments of bone,
foreign bodies or hemorrhage into its substance
or onto its surface. Operations in cases of injury
to the brain are performed to remove foreign
bodies or relieve pressure, and it is only when
we have reason to believe that foreign bodies or

pressure are present that an operation is justified.
Operations for the relief of intracranial pres-

sure or injury are usually spoken of under the
general head of trephining, but this term should
be used in the same sense as " laparotoiny " or
" abdominal section." It should be clearly under-
stood that trephining is simply making an incisionwhich allows us to reach the tissues requiring re-
lief or treatment. An opening through the skull
may be made in several ways, most commonly by
means of some form of circular trephine, by burr
drills or by the use of mallet and chisel or gouge.
Tn the last few years we have heard a great deal
of the advantage of the latter methods, the ne-

cessity for some change being based on the idea
that the use of the ordinary circular trephine
requires great exertion and a long time, and on
account of the possibility of injury being done
to tho brain. In the hands of aurists, or others
specially trained in the use of the mallet and
gouge, it is probably possible to make an opening
through the skull with speed, comfort to the
operator and safety to the patient, but in the
hands of a general surgical practitioner the use
of a trephine is much more rapid, surer and
safer.
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